
 

  

 
 

 

 
 

Golden Rice 
 

Vitamin A Deficiency  
Most children living in the United States get plenty of vitamin A 
in their diet. Vitamin A is found in meat. In addition, foods such 
as sweet potatoes, carrots, and spinach contain some substances 
called carotenoids. Carotenoids are plant pigments that are 
typically yellow or orange. Some carotenoids can be used by the 
body to make vitamin A. 
 
However, in many parts of the world, vitamin A deficiency is a 
serious public health problem. The World Health Organization 
(WHO) estimates that nearly 250 million young children around 
the world do not get enough vitamin A. Such deficiencies can 
cause many health problems including damage to the immune 
system, blindness, or even death. The WHO estimates that every 
year, nearly 500,000 young children around the world become 
blind due to vitamin A deficiency. 

Most of the populations at risk for vitamin A 
deficiency are children living in poverty. For 
these children, their diet is mainly rice, with 
little or no meat, nor any of the foods that the 
body can use to make vitamin A. Families are 
usually so poor that buying children’s vitamin 
tablets is also not an option. 
 
Benefits of Golden Rice 
Biotechnology engineers in Europe examined 
the problem of vitamin A deficiency and the 
difficulties in providing vitamin A to the world’s 
poor. They devised a possible solution called 
“golden rice.” Through genetic engineering, 
they added genes from daffodil plants and from 
a type of soil bacteria to the rest of the genes for 
a normal rice plant. This genetically modified 
rice grows just like normal rice, but it also 
produces carotenoids. 

 
Golden Rice gets its golden color from 
the carotenoids in the rice. 
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Research on the first variety of golden rice indicated that a 
person eating a cup per day of golden rice would be able to 
produce some, but not all, of the recommended daily allowance 
for vitamin A. To increase the amount of vitamin A a person 
could produce after eating golden rice, engineers decided to 
substitute a gene from daffodil plants with a gene from corn 
plants. Along with other modifications, newer versions of golden 
rice can provide much more of a person’s recommended daily 
allowance of vitamin A. 
 
Trade-Offs of Golden Rice 
As with all technologies, benefits usually come with trade-offs. 
For example, the technology that was used to create golden rice 
involved patents owned by many companies, universities, and 
other institutions. The farmers in developing countries would 
not be able to pay the usual high fees for a product that made 
use of the knowledge protected by these patents. After 
negotiations, those holding the patents finally made the 
technology available for free to farmers who grow it primarily 
for their own use and not to make a profit. 
 
Other potential problems are more difficult to solve. Critics of 
genetically engineered crops are opposed to introducing 
genetically modified plants into the environment. Among other 
concerns, these critics fear there are unintended consequences 
that may result from combining genes from many different 
organisms into a single organism. 
 
Another point is that efforts to introduce golden rice may be a 
distraction from a larger problem. If people in developing 
countries had access to better food, vitamin A deficiency would 
not be as serious an issue. Could the effort and resources used to 
produce golden rice be put to better use by addressing some of 
the underlying causes of poverty? Would it be more cost-
effective to provide vitamin A supplement pills? 
 
The controversy around golden rice and how best to fight 
vitamin A deficiency is not likely to end any time soon. 
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